Iron sequestration on skin: a new route to improved deodorancy.
Axillary malodour is caused by the biotransformation of non-odorous precursors present in apocrine sweat and sebum by the axillary microflora. To counter this, underarm products typically contain high levels of bactericides. However, after an initial decrease in bacterial numbers, the surviving cells grow, producing a concomitant rise in axillary odour. A sustained deodorant effect might be achieved without recourse to bactericidal action if this bacterial growth could be inhibited for extended periods. The current study attempted to inhibit axillary bacterial growth by nutrient deprivation, primarily that of iron (Fe(III)). In vitro analyses identified iron (Fe(III)) as the trace metal whose deprivation had the most profound effect on bacterial growth. Further in vitro investigations with Fe-chelating agents demonstrated that a number of compounds with high binding constants for Fe(III) showed optimal activity. One candidate molecule, diethylenetriaminepentaacetic acid (DTPA), was capable of effectively inhibiting bacterial growth in vitro and on the skin of the lower back. Some bacterial species could additionally utilize iron bound to the iron carrier protein transferrin present in eccrine sweat. This was minimized by the use of an agent, butylated hydroxytoluene (BHT), capable of liberating iron from transferrin via reduction of transferrin-bound ferric ions, allowing subsequent sequestration of Fe(II). Deodorant efficacy evaluation of the combination of DTPA and BHT showed deodorancy benefits over and above that afforded by DTPA alone. This mixture of DTPA and BHT supplemented to a standard ethanolic deodorant, used on 50 people for 2 weeks, was highly effective in limiting bacterial growth in the axilla. Total aerobic bacteria in the axillae were reduced from a mean of log 5.75 (+/-0.73) to log 4.50 (+/-0.90) colony-forming units (cfu) cm(-2) (n = 27, P < 0.01) compared with a non-fortified standard ethanolic deodorant. This was reflected in significant decreases in axillary malodour production, as determined by malodour assessments (P < 0.01). The profile of the axillary microflora was maintained, and all populations were rapidly returned to preuse levels after cessation of product use. This new deodorant technology was benchmarked against leading antimicrobial-based deodorant systems. In three separate deodorant efficacy evaluations, the combination of DTPA and BHT was tested against Triethyl citrate, Triclosan and Farnesol in standard unfragranced ethanolic formulations. The combination of DTPA and BHT showed highly significant deodorancy benefits over and above all these antimicrobial-based deodorant technologies. The combination of an efficient iron chelator with an agent capable of liberating iron from transferrin offers significant benefits in terms of bacterial growth inhibition on the skin and provides a new route to axillary deodorancy.